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(57) Abstract: A luminescent dement characterized by having a 
layer containing a metal coordination compound which has a partial 
structure ML. represented by die following general formula (2) 
and which as a whole is preferably represented by the following 
formula (3). ML.L*. (3) [In the formula, M represents a metal atom 
selected among iridium, platinum, rhodium, and palladium, and 
represent bidentate ligands different from each other, m is 1, ft or 
3 and n is 0, l,or 2, provided that m+n is 2 or 3; the partial structure 
MLm is represented by the foUowing general formula (2) (wherein 
B represents an isoquinoryl group bonded to the metal M through 
the "N* and cyclic group A, which is bonded to the l-podition 
carbon atom of the isoquinoryl group, is bonded to the metal M 
through the "C); and the partial structure ML', is represented by the 
following general formula (4), (5X or (6>] The luminescent element 
luminesces at a high efficiency, retains a high luminance over long, 
and is suitable for red luminescence. (2) (4) (5)(6) 
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— NMR h/U„ 
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<H«£0!I1 s 2 > 

: *mmM-et±* m+m&thx. mi (c) fc*-i-***#4*iz>* 

* 

* ■<*»**ffifc: 3 mm 1 ) fcftfi&Lfc. a«aH*l''5 fct.TtTA' 
5 * V #7*gffi£/BV\ w O iCS^iS l 4 Ht l 0 0 n m©Kft 

(I TO) *X/<y^jfeK:T»J*'t, /<*-sj^Lfc. w 
©Jbfc*--/uttaiJi 1 3 t LT, «ria«3B^-C**tlS.o-NPD$rg|- 
94 0nm^ff U. *©Jite*«3l*Ji 1 2 tt, 8&IBC B P 

10 {CMJ?3 OnmT*^i»Lfeo $fel-JS6jg^l£^KJtSl 7 t L-C, B 
C P & 1 0 n mX^lt Ixfc. ' KlC*?.M2Mi 1 6 UT> WIBA 1 q 

3&1 o-*p a<DM&&v&mmmm&?Tte\<\ mms o nm<Dmm 

zn±£.&mWMi ioT3l#«*L-C, Al L i£&I8IJ*fci s 

15 nmt'ffilLfc. S f>C, 1 0 0 nm©H)|©7/l>^!?AA 1 

=:^Lfc&jsm«i i fcAMfcufc. i 

^3f©No. 2 8 (^«S0tJ 2 ) Sr-€:H^nSrfflV>fc 0 

UBM7 -CSiJ^Lfco ^II^^JO^Effi^fe^^-rSlR^ti-t^ 

25 -en, 

Uli^l (ffc£$lNo. 1) : 8.0 0 0 c-d/m* 



1 

■ . ' i 
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XlfcW2\ ({fc^ftNo. 2 8) W:3 5 0 0 cd/m 2 

rne><OiB{4{b^^jNo. l#«fctfNo. 2 8<D$gfti|#tt$:fc]Sfc#> 
fc, ig&O&ft*^* h/WSrSiJ^Lfco £ft&it%mft (B4i:-F4 
5 5 0 0) J8V\ M^feOS^l O- 4 mo l /l©h^xy(^fc{i 
^ p p 3 5 0 nmftr&OM3fe£^-CT38ft*'<* h 

10 <*J6«3^5, Jttt«l > 

LTlfolEI r (ppy) s ^IV>fc. 



$24 







(hrs) 


HJ6013 


i 


1550 


Hffi«4 


24 


1100 




28 


1350 


it®®} 


lKppy)j 


350 



20 <$ttffll6 > 



i . 

• , i 

I 
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'Jg 100mm, tit 100mm, 1. lmm©^5 *£tR 2 1 ±^g^« 

* * ' * 

m2 2 (mmw) kLxmioonmm<Dnom&x'*v*fe\zxM&&* 

^fcg-v- h V ? LT 100 /zm ftOM&Mffi 40|im 100 5 4 ^ 

^W-c^^^^^ldT, lOOjiiD m<om^t:mm 40/xm X- 100 J^i's 
#<0A 1 mffi2 4 - 2 5 fc, 2.7X 

10- 3 Pa 0*f*T*3S«»»lJ:TfiJtKUfc. &JUtti OSffi) 2 414 
10 Al/Li £&(Li:l.3wt%)£!gJP: lOnm, OoVCAl & 150nm <E>J£J?-C=M 

* - ♦ 

100x 100 «¥^MJ>^Sf«EL^S: % g§if#Kfc-ci» 

3 h<D{nmin^zm^x y 7^h^bi3 3j?/n©tE-c, *«! 

- 

i 

i 

15 •''hi! ^-^»[|fctr*Ji*ofc. Affl&ft.3 OHz -C-T >^-W—7 , 




20 >f y*y«J>N-t^VK (JlCJiCfcJ&ISO 6 9. 3g (4 4 8mmo 

1 eh * n n*/t/A 2 2 5 m 1 * 1 V y h/Wtf) 3 OP 7 7 * a £A*t 
T»*»U Tk^ji^T, ftfifc 1 5~2 O'CfCftoT^'fr^&ffcy ^2 

1 

19. 6 g (1 4 3 2mmole) £*$>o < 9 ®T L7S:„ *<a&g.i&U 
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/WA/^dp^^ : 5/1) •CfifUSL., l-^nD^y#;i|y©afeg 
5 S3 5. 5g (M4 4. 9%U#fc. 




1 0 0mI©3OP77^3|:7x=/^pyK 3. 
04 g (2 4. 9mmole) % i-^BB>f y#/!Ji/4. 09g 
10 (2 5. Ommo 1 e), f^iy2 5ml, x^y-/H 2. 5ml 

& &XI mk-f h V *A*&i£2 5m 1 SrA*K ^^^C«ET^ffl'C 
S«iL^e,fh7^ (H!)7x^nis7 7^» >"?9^!7A (0) 
0. 98g (0. 8 5mmo 1 e) &tia*.ti 0 g US 5a «fc T 8 

- 

* At. 

: * p p*/WA/> : 1 0/1) -eHi.U, .l,-7x 

=/Ky^y y^2. 20 g cnx^4 3 . 0%) &#fc 0 ro^too 
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10 0 m 1 ©40P7?^a|:^!) tn-/V5 0m 1 1*^ 

1 o otcs-cjh&u 1 -7*=/wry*y y w. 0 3 g (5. 

5 0 2mmo 1 eh 4 ViS$J* (I I I) T±^-JVT^ h^— > (* h 

V-M±©1) 0. 5 0 g (1.0 2mmo 1 e) Ati, ^^5C«ET 2 1 

SOOml.KftXU £fe®:i|gj&at& • *ftLfc. w O «: * p p * 

A &&gtfc £ Lfc V y * 9 A * P V h ^9 7 4 — -C3m» U K 

io y *(i y ^-c 2 , y ^*.Miii)<7)3fcfc&5ito. 

22 g (HX3S2 6. 8%) £#fc 0 MALDI-TOF MS <-r h y y * 
^VNfe^l®^ ^-^ggjBc) UT 80S. 2 Sr5t® Ufc. 

^Ofc-a^^g* D V7fr/UJ»&m<D »H-NMR ^^<^ M>$rB8.ti:7]«-i~. 
15 ZWk&lfon? uu*;VJ*&m<Dft%7>'<9 h/KOima x fi 6 1 9 

nm, S^l&^tt Ir(ppy),=1.0 £ Lfc£t 0.66£ofc o 
r <D it ® & m V * X f£fifc t HIS 08 1 <D E L $ * I £ m JE £ Nl *0 L "C X 

max^6 2 0nm©gfeH*?IBLfc, '• 
<HJfi0!l8> (i/Tfk^No. 28tf>£fife) 
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1 00ml©3oP75^3K9, 9 f^7/>t U^- 2 
p^&2. 9 1 g (12. 2 mm o 1 e h 1 - * p p >f V * y «J V 2 
00 g (12. 2mmo I eh h/Wxyi 0ml,, i^Z-^Sml 

*3«to?2M-^gf^ h y ^atk^ i om i &^ti* mm%mT&m.v 

mWVte&hT ( h y7x=;vj);7 7-{y) ^7i?7A (0) 

0. 44g (0. 3 8mmo 1 e) - t'Mfc.-.'t©^ H^^«ET"C5 

■ • 

/w$r*D^Tj4mtfc, Gmm*it.m.7kvmfrLs n^^^^A-eft 

j£ : h/P3:^/g^S|3:^/w : 50/1) -Cifitfi U 1- (9. 9-^p< 
f/V7/l/*W>-2-'f;l') 1/^2. 13 g (IR*5 4. 

2%) £<#fc 0 



IrtCHjCOCHCOCHaJj 




10 0ml 0.4oP77^3|:/!Jto-^5 0 m 1 

■ 

1 3 0-1 4 0 , C-C2NFPfl^Q^Si$Lfc. ^JJ-feP- 



I ... 

■ . 

■V 
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^10 0t*"ett*U 1- (9, 9 -V+tf-iv? i\,itV>- 2 -4 
JV) 4 S J*J y V\ . 6 1 g (5. Olmmole), 4 V J* (I 
I I) Tir^vVT-fch*— HO. 50g (1. 0 2 mm o I e) SrAJt, 

5 K6 0 0ml tCfcAU • *5fcLfc. Z.<Di£®to& ? u a 

>y*[i - O. 9 - i?^ f /U7 y - 2 - /u) >r y * y !) y 

-C, N]-f y i?«>A(III)O^fet&5lc0. 3 8 g (HX^3 2. 3%) £ 
&fco MALDI-TOF MS IC «fc •? ZOifrktiW VtVh 5 1153.4 £fl&»Lfc, 
10 ^O^#J<0>/U3i^^^<7)|§3fc^^:^ h/UOXma xli6 4 8 nm"?, 

Ir(ppy),=l. 0 t Lit 1 1 0. 66 
ma x^6 5 O n ra<P#£3§ft £5fe® Lfc. 

<H«50!l9 > (^UftNo. 2 5tf><£fifc) ' 



15 




10 0ml <D3r>Q7 , 7Xa\Z.?-T1'7T*r-2 -tfa>Wt . (7/U K 
9 yfttS) 4. 45g (25. Ommoleh + y 

!)y4. 0 9 g (2 5. 0 mm o 1 eh hA'=-V2 5 m 1 , ^9 J — 
/H 2. 5ml *5«J:tf 2M-$SH" h y *A*&fl£2 5m 1 trAJl* S 

20 mn.ffiTm.m.xm&Ltz&h 1 ? h?*^ ( h y 7x;^7-f ^) 

7v^7A (0) 0. 9 8 g (0. 8 5mmo 1 e) £JDx:fc. 
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^)^y^yj;>4. 2o g 01x^64. 3%) 




10 0ml ©4oa77^3|:^i)tB-;l'5 0mUAil, 
'■^!).^Lft*e>l 3 0^.1.4.0t:T?-2l*«lDj»it#-L.fc. ^y-t 

A'fci 0 ofcs-cjM&u 1- (f7t7fy-2-^/v) >fy#v y 

>1. 31 g (5. 0 1 mmo 1 eh 4 ]) i??A ( I I I) 7tf/V 
7th*-hO. 50g (1. 02mmole) &A*K im^jjl!T2 
1 0t:f+i£^5mai)D!f&&#Lfc. Rj£&fcgfi*T}fr»LTlN-^ 
i3 00ml K£AU • jJcifctfco -<E>ifc©&£* p o 

M/^[l-(f7t7fy-2->f;l/)vf y^r / y i'-C 3 , NK y 
A"(III)waSfe»5|5 6. 25 g (IK$2S. 2%) MALDI-TOF 
MS ICjt «5 Z(Dik&®<D WZhZ 973. 1 &flfe»Lfc„ <D K/W 

X m a x 14 6 8 6 n m, **-"ifc*f* 
Ir(ppy)=1.0 £ LfcBB. 0.07£ofc 0 



• . . . v ■■ . . 

\ ■ ■ ■ ■ 

■ 
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<MMM10> (#J^fl;3-& No. 24 




1 0 0 m 1 O 3 o P 7 7 ^ 3 1: 2 -f * 7 1 ^ Jl? n ^8 (7^ K !i y 

♦ 

.?-#M) 2. 5 6j (20. Ommo 1 eh 1 —9 on^f )/ * J ]) > 
5 3. 2 7 g (2 0. Ommo 1 eh bA^> 1 8 m 1 , J — A/ 9 
ml*$J:V2M-«»tH) 8.ml «;Xj|l,'t*«*TJ[. 

'(6) 0. 7 2 g (0. 6 2mmo 1 e) **D;tfc 0 ^Hl^M 

^ffifiLtl - (2-fi=/V) ^y^!Jy2. 40 g (IR* 
5 6 . 8%) £*#fc 0 



15 




10 0ml ©40P7773|:^ytD-;P5 Om 1 £Aft, 

7*y^^u^f> i 30-1 4 o , c-c2^Ffl*Df^a#ufco ^y-fep- 



j - ' " 

■ \ ■ " ■ 
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^M0Ot*TiftftU 1- {2-^^=-;\,) ^ydp/yvi. 0 5 
g (4. 9 7 mm o lej, 4 9 W J* (III) h* — 

KO. 5 0 g (1. 0 2mmo 1 e) g& &iffiT 8 B^ilflSfll 

#Lfc 0 £j£#>£gi&£"CftlilLX 1 N-£g&6 0 0ml IC^AU, «t 

J»£ilt& • 7kifcLfc„ r.(Det@fe$r^ d d * /i< J* % b Litis}) 

UfflsDJ&tu-* K-C*t»L, h V X[l 

y^-C 3 , NM y *<7A(III)O^£&;fc0. 38 g 4 6. 

2%) MALDI-TOF MS J: 9 r <Offc£&o M'^fc £ 823. 1 5: fit 

2 nm, ^83t*-T-JR*»4 Ir(ppy),=1.0 £ Lfcfcft 0.43 £fofc 0 
4 0 nmO*fe|§3t^5fe©Lfco 

<Hi60!l 1 1> ' 




20pm 1 (D3oa77^3|:4-^7x- /Wtfo^fft {T^KV 
3.40 g (25. 0mm o 1 eh Pvf y*/ !/ ^4. 0 

9g (25. Ommole), 5m 1 % zn^y — ,n 2. 5 

m 1 &£Tfi2M-m&i- h V tJ**®m2 5m 1 MftftTft 

(0) 0.98g (0.85mm o 1 e) %1®%_1t. %<D&* & *fc * T 8 i* 
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(&$ti£ : * n ui£;VJ*/* */—)\, : 10/1) fit®! U 1 - (4- 
* jV7 * - JV) 4 y*S\) > 2. 80g 51. 1%) £*#fc 0 Z.<Dit& 




200m 1030P77^3 K&ft'l' V i? «7 is (III) • 3 7kfP& (T * P 
0. 58 g (1. 64mmole)> 1 - (4-/f;l/7i=/U)^ y^y U > 
1.61g (7.34mmole) x a: Y * ^ $ J - ,v 45m 1 15ml SrAtlx 

i 

^SrM*T?^L, i£IS:$&i£ili®zk«:& % ^^V-^iVT-fe h% 

■ . 

^^y^vy y-c, n](/i -i?^ p o)i>^ y ^«>a(iii) 

No. 661) <P#fe&*1.02g (IR^ 93.4%) :<Df^«j 
<Ofi^ u u#/l/A&i£<P 'H-NMR h/W^|g 1 0 iZ^ti- o Z <Dik-& 

tfo<D hfr^>f§m<0 h/^ima x I* 617 nm, M+l&mt 
Ir (ppy) j=l. 0 t Lit 1 1 .0. 46 £o fc c 
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200m 1 ©3oP75^3(:x j - ;v 70m- U T h7#* 

[1 -U-yfvl^x-si/lOW •> i^-C 2 , N](jtt -V* d b)^!I 

0.95g (0.72 mmoleh h 2/ 0. 22 g (2.10m 

mole) kfc&tl-bVVJ* 1. 04 g (9. 91 mmole) &A*U, gfjf&flfET 

■ 

-f— (igftfifc : 9 9; /-As : 30/1) TffiKU tf'*! 

[l -(4-^f/i/7x^/i/)>f y*y y ^-c 2 , N](T-fef /vrt ►■#•>')• 

-f !lV*-MlII) (0tJ*Mfc£4& No.43) <D#6t&5fc 0. 43 g (IR* 
41.3%) £#fc 0 MALDI-TOF MS IZ £ •? r 0{fc£&<O K"? *> * ' 728. 2 
S£8&Lfc„ Z<D{t^<om9 n n */l/A^K© »H-NMR JX'** >/W£rig 

622 nm, S^lR^tt Ir (ppy)=l. 0 t Lfc t # 0. 70 fc. 
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100m 1 ©30P77^3(:i- (4->f/l/7i=/l')'fy*y JJ V 
0.27g (1.23 mmoleh 1 - /V^x^A'.)^ JfV- 

C 2 , N](T-fe^/PT-t h^* iJ S^AdH) 0.36g <0.49 mmole) 
t^ytn-zl' 25ml l^MT 180 < Ctti£-C 8 tiff$tot&&W 

Lit, Rj&vo&mm.ti'QtiimvT 1N-&1& mm ik&xu ttmvit: 

• 7Ki5fcU> loor-e 5 ^P^^cJEfejfttfc. Z.<Dt£¥km*9 pa*/i< 
A£*g|tt*Ki L7t$/y *W7A^n-r>^77^-t»fit, h JJ 1 

■ i 

* [ i - u-y. f^7i=^)<f y^y Dy-c, nm y a (in) . 

(fl^b^* No. 19) 0.27g (M 64.5 %) fc#fc o ; 

MALDI-TOF MS ££9 Z<D<t£V0<O ircfe* 847.3 £flfc»Lfc 0 wtfXti 
-g-^Ofi* p PJiwWA&ifctf) l H-NMR f^USria 1 2 Kljjvf. wtf> 

ik-S&KD h fr^l/ftmoftitX^t h^Olma xl± 619nm, fi^HX 

Ir (ppy),=l. 0 i L 1t t # 0. 65 fc* o fc„ 
<gy£0tjl2> 

r h 1 - (4 - n -^^^^71 = ^)^ y ^r / y >-C 2 , 

N]( M -i?* n n)$?W y ^«7A(III) mmt-kWi No. 667) 
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h*x->fem<D&ltZ'<? YtV : Vna x 616 nm 
ft^iR* Ir(ppy)«1.0 t LfcBBtfJA^Jfc* • 0. 40 
^[1 -U-n-A^^j-/!,)^ ys^y y y-c', N](7tf 
^7t h-J- y ^«7A(III) (0J^{fc£&No. 196) 
5 • MALDI-TOF MS : M+ 868.4 

h/lr^y&mOMytX^? h/U : Xma x 625 nm 
Ir(ppy)=1.0 £ Lfc^Ofi^JfcifS : 0. 87 

S>»?A(III) (0IJ*Wfc<£& No. 192) 
10 MALDI-TOF MS : M+ 1057. 5 

Yjl>3Ly®T0.<D&%X'<9 YjV : Xma x 621 nm 
l^Jfc^ Ir(ppy)=1.0 £ LfclgKPfi^lfc^ : 0. 88 

<mMmi2> 

MMW 1 1 <A 4 - p< a p ^8&0>ft*> 0 4 - n - f 

M](/i -^^no)^yj?^ (HI) (^^<b^«5 No. 669) 

h/Pct^jfcofgft;*^ !»>!/ : Imax 617 nm 
20 !:-*Jl5t$ Ir(ppy)3=1.0 t LfcBSSOfi-T-iRJfc : 0.47 

^'[1 -(4 -n-t>f^7x=/v)^ y*y y j/-cv njct*^ 

/WTir h-J- M>f y i>5r'A(III> (flaMfc** No. 218) 

MALDI-TOF MS : M + 924.4 

h/Wic^^tf)^*^ |>/w . Xma x 625 nm 
25 fi^M Ir(ppy),=1.0 £ LfcBS&cOft^ifc^ : 1. 05 

roft^Cl^ n nj*>/VAj£i|$0 'H-NMR*^* h^Sr®! 3iC^ 
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1\ 

h !f * [ 1 - (4-n-*^7x^)>f y*y y v-c*. n]>c y 

i>?iv(III) (4tvft-&tt No. 214) 

MALDI-TOF MS : M+ 1141.6 

hvP;c>&#e<Df§#*^ Y/V : 1m a x 620 nm 
Ir(ppy)=1.0 £ tfc^<Ofi^i|X* : 0. 75 

<Hlfe0lll4> 

ivy *^/vtfuy& (Tjv K V -y'f-ftM) & fft)/^ Z> SXft-ttMMffl 11 t 

f h7+^[l-(4 -tert-^^/U7a:=yP)>r y^/!l >--C 2 , 

■ 

N]<m -5?* n n)i?W ]} i^XlII) (0y^fc-£<fe No. 665) 

h/Vxy^o^8jt^/<^ : ^ m a x 614 nm 
fi^HX^ Ir(ppy),=1.0 t L-fc&Ofi^-lfcip : 0. 39 
-(4 -tert-y^/W7 3i^/P)>f V >-C l , N](T"fe^ 

/WT-fe h-t h)4 V S>!>A(III) (0IJ^^4& No. 174) 

MALDI-TOF MS : M+ 812.3 

Y /V^-y&fon&ytK^t h/V : *ma x 626 nm 
A^-Jfc^ Ir(ppy),=1.0 t Ltcftkom^tiLm : 0.66 

h y *[i - (4 -tert-y^/v7 3i=/u)>r y*y y >-c 2 , nm y 

a an) (mmt^m no.noy 

MALDI-TOF MS : M+ 973.4 

hJVx-ls&fcn&ytX^? hJV : Xma x 618 nm 
Ir(ppy),=1.0 t Lfc^fi^lfc^ : 0.73 

<mMM 15> 
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,^tio)^ y (0>|;^fc£4& No. 684) 

h/Ua:^^}So|8^^^^ h/W: A. m a x 625 nm 
Ir(ppy),=1.0 t L1tm<Dm*to.& : 0.22 

^[l-(5-7/^B7s=/u)>fy^7!ly-c , 1 N](7tf/vr 

•fe K-^ y ^!7A(III) ' (fl^ft^ft No. 47) 

MALDI-TOF MS : M+ 736.2 

b'l'^^®m<D&ytX'<? h/V : * m a x 629 nm 
4^JR^ Ir(ppy),=1.0 £ Lfcgg^fi^lM : 0.65 

> y -(5-7A'*B7is^)>f y*y y >--<?,• NHy^frA 

* 

(III) (0IJ^b<£& No. 23) 

MALDI-TOF MS : M+ 859.2 ' 
h/^>^^(0|S3t^^^ h/W : ima x 626 nm 

S^-HZ^ Ir(ppy),=l. 0 t UfcES^fi^JR^ : 0. 62 
<Hifc0!l 16> 

■ 

7* h^>M y ^<7 A(III) mmt-kQl No. 365) 

MALDI-TOF MS : M+ 884.2 

H/l^aiy^^tD^g^^^^ h-^ : A. m a x 608 nm 
ft^lR^ Ir(ppy),=1.0 t Litt £<D&*U& : 0.65 

h y *d -(4-7i/^->7*=/i/)'f y*y y >-c 2 , nk y 
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a an) m^t^m no. 36i) 

MALDI-TOF MS : M + 1081.3 
hfrx-lst&tiKDmytX^? YjU : Xm a x 604 no 
m^FU^ Ir(ppy),=l. 0 t L1tb t O&^lfll^ : 0,54 

5 <mmm n> 

H2&#| 1 1 <D 4 - * f/>7 * =/WsK n >&0>ft t> 9 K 3- y * 

10 >W y S^MIII) (0J*fc£&No.44) 

MALDI-TOF MS : M+ 728.2 

H/H^iroM^^^hA': Ima x 638 run 
i^f-jR^S Ir(ppy),=1.0 t Lfcl^Oli^lRSp : 0.78 
h !) 7 [ 1 - (5- > f ;l/7 xi/W) ^ y *7 y ^-C ! , N]<f-2J3>9A 
15 (III) (M^k^ No. 20) 

MALDI-TOF MS : M + 847. 3 
h/P^^^Olgjt^^^ h/W : Uma x 631 run 
A^lfc^ Ir(ppy)=l. 0 t Wfi^HXJfc : 0. 71 

<Hlifc0»l 18> 

20 ^mmn <o l -(4-^;k7i^)^ y*y v v^ttfr •> fcHJS 

*r H9**(l -7*-/^ y*y y y-C*, N) U n p) *J4 V 

& 9 * dm immt-^m no. 660) *s*tx^^^-&#jsr^^Lfc. 

(1 -7i=h y*y y ^-c J . N) Cr-tr^T* h^- h)>T y 

25 9 .Mill) (0J^{fc£& No. 42) 

* T * ■ * 

MALDI-TOF MS : M+ 700.2 
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X m a x 622 nm 

i^lfcgs Ir(ppy),=1.0 t Lfc&Oi;*JR$S : 0.59 
- <HWJ 19> 

n ^-f -< Tttsi) &m^x i-(^7x=/p-3 ->f^y#; y ^Sr 
^-3--r^)^y*y yy-c 1 , n] >r y .*> v a an) {.01 - 

No. 3) ^r^^Lyto MALDI-TOF MS \Z «fc *> £ O £ tfo <7) M + t* & 5 
1033.3 Sr^t^ Ufe„ Z<D\k&m<D h/l^^&j&eDSgft*^* Y/V<T> X 

ma xtt 621 nm, ft^lR^tt Ir(ppy),=1.0 t L&&&.0.63 "Cfcofc. 
<0Ufe0!l 20> 

- ■ • ' ■ . 

ft**.^ (T^Kll vf-ftM) «rfflV\ 36«[«11 fcWItlfeL-Clf^C'.l 
-(4-> f-/l/7xr:;l/)/f y*/ y >-C 2 , N] ( 3-^^/U- 2, 4 

K)W y ^»A(III) (M^-fb-frtt No. 126) $r£jfct,fc. 
MALDI-TOF MS 9 :©fk^©M + -Ci!)5 742.2 £$fc&Lfc. 
ik&V>><D h ^ >fei&(D 1/UOlma x 14 627 nm. S^-llR 
^fi Ir(ppy) ,=1.0 Life 0.81 -Cfcofco 
<|HMf 21> 

^Jfe0»J 11 OTt^Tt hy<Dftt>Q (C 2,2,6,6-7^7^^- 
-(4-^7x=;l/)^ y^r / y >-C 2 , N] ( 2,2,6,6-7 

h 7 * 7^-3. y^«7A(in) (M^{fc£& 

* * ■ * 

No.127) ££rictfc 0 MALDI-TOF MS tC«t «5 . £ Ofo-frfa <OU + 5 
812.3 Sriffe^Lfc. Z<D<tG®KD V fr^^femoftlb*^* VfrCDX m 



i 

A- . .. : ' ..' 
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a xtt624nra, *^FJR*f4 Ir(ppy),=1.0 t L1tt£ 0. 76"C$>ofc. 

- 

<Hi£«9|22> 

1 1 <D 1 - (4- ^ =. 4 y * y y v<Df^t> 9 \ZL 2- 7 

fife Lfc. £ <nit&® t MMW 7 Lfc i - 7 * =/i~f y *y y 
7x=/Ky*; y^-c , 1 n) * y («*fls** No. 64) 

10 £*#rtio MALDI-TOF MS K«fc •? w<Dft;^4&<E>M+-efc£ 705.2 SriffeKL 
fco w<Dfc£%0 h/l^V^OIStt;*^ hACima x it 618nm, 
S^UX^ti: Ir(ppy),=1.0 t Lfcfc t 0.43 "Cfcofc:. 

♦ 

<HiifeiBI 23 > 

iljfi^j is •e^tfc^(i-7x=/wy*/ y v-c l , nht* 1 

15 f- /wr-ir h-r h)j y ^^a(iii) t 2-7 v is>zmnm 22 

- ....... I 

£ $ ( i - y a: =/m" y * / y ^-c 2 , n) ( 2- 7 * 

-/i/f y s^v-c 2 , n)w y 3? 9 a an) (f9^k^«j N0.31) fcfcfc. 

MALDI-TOF MS iz£ 9 Z.<Dik&®<D 755.2 £$£g&Lfc 0 £<0<fc 

h/\sx->t§m<D&ytX'<? F^Olma xtt 617nm, fi^lR^ 
20 fi Ir(ppy) 3 =1.0 £ 0.46-Cfcofc. 

<*2iS0!|24> 

HJiS«a| 1 1 <d 4 - y f- ivy * -/wjK o >Vfc<oftt> *> 4- y*^/uy *. 

* ■ 

25 f h7^r^[i -(4-yf/i'7x=/i/)/f y^yyy-c', N](/i-*^ 

^on)^yi; * A (III) No. 664) 
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YJl'=->®fo(D&%X^t h/U: 1 max.' 629 nm 
A+tiim Ir(ppy),=1.0 t Lfc^^S^lK* : 0.44 

^*[i -(4-yfyu7x=/i/)^ y*/ y >--e 2 , N]<r± 

h-t y 3? 9 Mill) (0IJ^<fc£& No. 163) 

MALDI-TOF MS : M + 812.0 

h'\'*>f&m<0%iltX'<? hfr: Xma x 626 nm 
A^f-lR^ Ir(ppy),=1.0 i Lfe^Ofl:^J|X4S : 0.91 

* * 

Ky * [ 1 - (i-^f-juy x — MJ y*y y ^-c 8 , NH V i>$ A 

(III) (0IJ^{fc£& No. 159) 

MALDI-TOF MS : M + 973. 3 

■ 

hfr^yfemomltX^? hfr: Xma x 621 run 
ft^lte^ Ir(ppy),=1.0 t Ltt&(DM3-l\SL& : 0.82 
<3Slfc«-25> 



iR^-C l-* d p- 5 -yj\>*u4 y*y y xi^ufc. 




O'f y^; y ^ffli>-c 1 -y 5 -y/M-p'f y>y y u 

wtisri- (4-y ^/wy^-^u) >r y*y y ^<t>m icffiv\5£i*M*, 



i? ? p a ) ^ y ^ <7 is (III) (0IJ^<fc£& No. 704) 

h fVa^VlfeWL<n&%*'<9 h/W: A. m a x 620 nm 



WO 02/44189 



PCT/JP01/10487 
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10 



15 



^JfcSS Ir(ppy),=1.0 t Lit®k<D§L*tiLm : 0.38 

■fe h-t" V >«7-MlII) (tflj^fc^ No. 240) 

MALDI-TOF MS : M + 735.8 



h *^>1&m<D&ytX^* h/l> : Xma x 636 



nm 



Ir(ppy),=1.0 t Lfr&<Dm*tiL& : 0.70 
h !) X(l-7i=7V-5-7/V*B^ y^; V N)^ y 

(III) (^^^ No. 155) 

MALDI-TOF MS : M + 858. 9 

h/^^^OIS^^^^ h/V : Xma x 628 nm 
Ir(ppy),=1.0 t L^^oa^lR^ : 0.55 

<HJ£0IJ26> 

&lc^1-&j&£Jfc$-c 1-* o n - 8 -Tif^T y =W y ^Sr-g-fifcLfc,, 
^IgKtfV^Sulfo mix"tt J. Org. Chem. ,1943. 8, 544-549. KfBfctD^ 

10%Pd-C 
H 2 




82.1% 




20% Sulfuric acid, 
fuming 

Nitrobenzene — — "Sulfomix" 



NH 2 

O-OH 



CH 2 OH -sutfonjix- 

+ CHOH ► 

CH 2 OH 4 g. 2 o/ 0 




POCI 3 



53.5% 




t 

■ i ■ 

.. \ : . ■ 
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p-8 -TlfW y*y V ^Srfflt^T 1 -7»j=a*- 8 -T*f>( y*y ]) 
^£-£j£U d*t£l- (4-y fvwy^/iO >f y *y y y<oj$t> 0 

rK7+^(i-7i=^-8-7f7i-/Ky*;!;y-c : I 

5 N)(m o o)^^ V (#J;jWb£& No. 755) 

h/^y^©?g3fe^/<^ h/W : Xma x 635 nm 

(1 — 7 aLn/w— 8 — t 7 x. =■ j\s 4 y ^ y y i^— c 2 , n) (r-t 

^/UT* h-fh)-f (^j*te£«J No. 612) 

MALDI-TOF MS : M+701.8 
10 h/\'X-yfem<DmytX'<9 : Xm a x 631 nm 

hi) *(i-7*-ji>-8-t-9 ! 7jl~;1"< y >-c 2 , n)-y y 

S?»7A(III) (0)J^{b£&No.6O9) 

MALDI-TOF MS : M+807. 9 

h/l'^l'fem<D&ytX'<9 YfV : Ua x 622 nm 
15 <Hi|^j27> 

0-l(b)fc^1-^Jl1$&<7>EL^*f1sj#Lfc. 1. ImmO|7^* !l 

JEE# 10' 4 Pa (DM^* 1 3 £ Lto-NPD&Itl/- h 
0. lnra/sec "C4 Onmtf>@$K*£3£3£U #:(3.3§}fcJ® £ LtCB P •f'lw 

20 hM(i-7i^y^;yy-c s , N)>f y $?9.miii) m&<k& 

» 

fifcLfc. :®itCBP©i|U-Hj:0. lnm/sec i: U V v**^ 
$g#fi 0. 09 n m/sec lift* «t 0 h O;fi0&&#&fliiJiflil Lfc Q 

25 Bphen Sr^^fU"- h 0.1 n m/sec "C 40nmOj?^.-C?^fifcL^: o 
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tOilM^aAI 1 6 t Lt7 yitiJ y^AJi&aj*^- h 
0.5nm/sec V$3 ln mlf Lfci, |£4S&« 1 1 £ UTTvW 5 - !7 A£ 

38^1"— H lnm/sec "C 150nm|S4f L^Sio 
5 ^(D^lS^JW^^-eii ©Bphen SrffiV^Tm^^^i^^li^L, **-5 

■ 

■ 

#0»Jtf>l!f «fc «5 , J? g 100cd/m 2 -C 6. 21m/W, 300cd/m 2 T* 5. 21m/W O 
10 %}&&m$L"fZ>Z t \Zf£#) \*1t 0 C I Elltt 40cd/m* <Dk £ (0.68, 
0.317), 113cd/m 2 <0 # (0.682, 0.315), 980cd/m 2 0> 1 1 (0.678, 
0.317), >CfcoT, NT S C^0OfeS^I^V>, +^JSX?# 56*8 

15 h y * (l y*/ y v-c 2 , nm y $*!7.Miii)<z>E<fc^ 
•cfcs i -7x=yw y*y y vttgBft^^K#{cgms^#*DUt: 

20 M^Lv^fttm-cfcSo 

363tJ»* 300cd/m 2 -C <E> ig |& & fl= f * , fn*0Hffi V= 5 volt -Cmiftfiltt: 
J=l. 5mA/cm 2 , |5] £ < 14000cd/m 2 "CIS lOvolt, 520inA/cm 2 -eij> o fco £ 
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lOOcd/m 2 t* 10% *m-tti: if ft*<D E L 3J? * <0 $ $ £ * t < # T 

<HJfe0»j28> 

• * ■ 

x K7.#^[l -(4-*f^7xs^H y>y y if-C 1 , N](/i -5* 
^ni»W y (flfH^k:^ No. 662) 

[ 1 - (4 - if ^7i=/U) ^ y ^7 y y-C, NHTHrfvwT-fe 

... 

10 y 5? !7> (III) («*flS^« Mo. 137) 

h U ^[1 - (4-xf ;V7x^)^ y^y y 1/-C J , NHIIS??* 

* 

(III) (01J^fc<£«3 No. 135) 

<mnm 29> 

Utttt 1 1 (O 4 - y f/V7 * =/W # p i'gfcOttfr •? |C 4 - -fn 

X h7^[l -(4-7*n ^7i=^)^ y *y !) >-C*, N](/z -+ 
3* * p p ) *J4 V V 17 A (III) (0J^ft-£& No. 663) 

tr^ci -(4-t p p if/u7 3i-/P)^ y*y y >-c*, h](t±'^jut 

20 -fe h-f y S?«7A(lil) (0>J*Mfc3-& No. 148) 

hy^[i-(4-7"p^7x-^)>f y^/yy-c 1 , NH!>s?9 

A (III) (m^it-fr® No. 144) 
< ^Jfe^J 30 > 

£Mffl 1 1 tf>4 -/f- /vy^^/v&v >Wt<oftt>9 £4 — < yyp f 

* 

25 /l/7i=/^oy® (9 V*^^-tt5!|) &^*&*ttltiKtil.ll t 



1 

1 ■ ' - . 

.. . X- ■ : ■ ' 
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>l«7*^[l-(4-0/ci ^7*=/l/)^ y * / V l/-C\ 

5 >y ^[ i - (4 ->f y^n ^7i=;i/)>r y^r / yy-c 1 , N]>r !/ 

, (flSMfc^* No. 146) 

<HJfe^ 31> 

f h9*^[l -(4-n-^Vf/l'7x^)^y^;!)y-C , 1 
N] (m - ^Bn)»;-f y ^«7 A (III) (#J^b£4fe No. 666) 

-(4 -n-^v^/i^^aii/w)^ y*y y ^-c 2 , N](r-fef- 

/wr-fe h-t- h)>r y s^auiu no. iss) 1 

15 h y^[i-(4-n-^vf^7i-/i/)^y*y y v-c', nk y 

• • •• , • i- 

S>«7-MIII) No. 181) 

<%MW 32 > 

f h7*^[i-(4-n-^7 , f^7x=^)'fy*y y y-c, 

N](/i -v^ p u)^>f y i?!7A(III) Xmrnik-km No. 668) 

[ i - ( 4 - n - ^T'f /i^7 x -;w)>f y * y y y-c 1 , NKr-fc*- 

/kTir Y)y( V i??J*(lll) No. 207) 

25 h y *[i -(4-n-^:/^/w73:-/u)>f y>y y y-c*. N]^y 

^?A(ni) (M^k^No.203) 
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<%MW 33 > 

'Jtlfeffll <&4 -y 7>-7xs/Hi?n.>B-«>ft*>9 £4 -7/^0 7 

* * * 

5 x h7^^[i -(4 -7/u*d7x=^h y*y y i^-c 2 , n](m - 

J> y d n ) ^ V *J «7 A (III) (MB<k&® No. 683) 

h A- :r : Xma x 602 nm 

ft-^iW Ir(ppy),=1.0 t U^OS^iR^ : 0.43 

t^*[i -(4-7A'tB7is*)-f y*y y ^-c 2 , NKr-t^r 

* 

lo -t k-7- h ) ^ y * «7 a an) mmt^m no. 46) 

MALDI-TOF MS : M + 737.2 

h/HV^i©!^^^ h/V: Ima x 603 nm 
ft^JfcS&S Ir(ppy),=1.0 t LfcKSOS^PJlXse : 0.95 

* 

K M [ i - ( 4 - 7/kt o 7 1 ^ y * / y y-c, N]wy ^«7 

15 A (III) (#Jij*{t£& No. 22) 

• • • : I 

MALDI-TOF MS : M+ 859.2 

h/\'^>&m<D&ytX'<* h/W : Xma x 596 nm I 
S^ifc^ Ir(ppy),=1.0 t Lfc^O&^JRsp : 0.92 
<M1foM 34 > 

7- h 7 *x [ i - ( 4 - y n - 5 - y f/i'?! =./w) << y * y y y 

-C 2 . H](/i-^^oo)^yj;? A (III) (0IJ^b£«5 No. 738) 
25 h/l'^>'^^<Ol83t^^y h-'W : X ma x 618 nm 

1 -(4 -7/vis-u- 5 -y f^7x=^)^ y*y y ^-c 2 . 
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N](7irfvuT-fc b-i- K)W y 3? 9 .Mill) No. 222) 

MALDI-TOF MS : M + 765.2 

h/^^ffcOSBtt*^* h/P : Xma. x 615 nn 
M) ^ [ 1 - (4 - - 5 - ^ f /V7x-/W)>f y ^7 !) y-C 2 , 

* * * 

5 NH y ^?MIII) (0»J^fc£& No.226) 



<&MM 35 > 

HIM 1 1 a> 4 - y- f/U7 si p >&t<Dftt> V kz 4 - h V ytvir 

f h 7> ^ [ i - ( 4 - > y p ^ f /i/ 7 1 =/i/) >f y * y y i^- 

MALDI-TOF MS : M+ 765.2 
15 b fr*-^&m<n%%7.'<t h/l/ : im a x 614 nm 

i - (4 - h V y^Hrxi y ^-/w^ai^yi/)^ y*/ y >-c 2 , 

MALDI-TOF MS : M+ 836. 1 

* 

h/Uoe^jg^tfD&ft;*^ h'A> : Xma x 623nm 

* * * 

20 S^Jfc* Ir(ppy), =1.0 £ LfcgSK&fi^lR* : 0.23 

m -(4 - mj 7vw^-P y f^7x=/i/)^ y =2^ / y ^-C 2 , 

NMy^«7A(III) (0IJ^{fc£& No. 11) 

MALDI-TOF MS : M+ 1009.2 
V /V^mWLOftK*^? h/U: Xma x 608 nm 
25 M*$L& Ir(ppy),=1.0 t L1Z&<D&*i&m '. : 0.48 

<£MM 36> 



MALDI-TOF MS : M+ 901.2 



b/\'X->®W.<r)#%X'<t h/W: Xma x 61.6 nm 



• i ' 

. v. . : • . ■ 
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%-tt0Vll (OA ->^/V7*n/WjKo >Wt<Dftt>Q \Z 3- > !/ 7/l^t 

f -(5- h y 7/vto^f/i/7x=:/w)^ y*y y y-c 2 , 

WU-^on)^ y S>#A(III) 

f*[ 1 - (5- h y y^/ y y-c, 

« 

Ky -(5- h y 7/Vto>f/V7*=/U)^ >-c, N] 

■ 

y 7 A (III) (0»J^fc£4fc No. 12) 

<m&M37> 

MMM 1 1 (OA 'T-fr? *-/Utfuy&<Dftt>'0 3.5-^:7 

* * 

&mmn tmmci,xik(r)it£y>%&fitLtio 

X h9^[l-(3,5-^7^B-3-^^-/W7*ri/W)>f y*/ y 1 
^-C 1 , N](m -«y^ p n)i^>r y (01J?iMfc-£4&No.686) 

I 

h;W:t>}$j£<D3gjfe;*'<7 WW : Jl m a x 618 nm 

3-y f/P7i=/u)-f y*/ y i'-C 2 , 

N](T-fe^-/WT-fe h7- h)>f y i? 9 A (III) (M$M« No. 425) 

MALDI-TOF MS : M+ 765.2 

Y jlsX-^&i&CDftlt*^? h/V : A ma x 615 nm 

h y *[ 1 -(3.5-^7^^-0-3 -> f/i/7i-/H^ yy- 

C 2 , NM y S>7 A (III) (0J*Mk£4fel No. 421) 

MALDI-TOF MS : M+ 901.2 
h;Vx->1$W.<n&%X'<9 h/U: A. ma x 616 nm 

<HJ&0!1 38> 
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?vUTir >t h)>f y $?*A(III) (0H^te£<8> No. 501) 

h!l ^ [l - (5 , 6 7is;i/)>f y !) y-c 1 , NH 

<HJi0lj39> 

fh7*^[l-(4-n-7*f/V-5, 6 - ^7^B7i = ^)'f 
y^VD y-C 1 , N](/i o p)t?^ y ^i7A(Hi) (0IJ^{k^^ 

15 No. 698) 

\f*tl - (4 - n -7*f/U- 5, 6-i?7^B7ii/l/)^yj|r; 

y v-c 2 , N](7t^rt h-t- io-f y s?* a(iid 

I ■ 

No. 534) 

• * , 

KM[l-(4-n-7f/V-5, 6-5?7;^u7i=;l')'fy i t' 
20 V y ^-C 2 , NM D ^*A(III) (0IJ*Mt-£<fe No. 530) 
<HJfil^ 40> 

♦ 

3*MM 7 O 1 - * n n J y * / y y<Dftt> *) IC 1 - * o d - 5 - y 

y^r/ y ^fcEv^-cmfeGd 7 ti^^u-r 1 -7*=' 

a. 
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f h 7 *x [ i - y * /w- 5 - h y y ?-A"( y * y y ^~ 

C 1 , N](|i-^^ DP) S^JTi^ A (III) . (fljgHfrfr* No. 706) 

tr* [ i — 7* — /u— 5 — k y y ^-A"( y y y ^— c 2 . 

N](T-fc*7l'7"fc hthH!) v>*A(lll) 

5 h y ^ [ 1 -7 i=.^- 5 - K y ^ ^/P^ y dip/ y ^-C 2 , 

N] >T y 7 A (III) (ffl|jg*fc<$tt No. 83) 

< HlfcflJ 41 > 

^t£0!J 7 oi-^o B-<y#; y ><Dftfc>!> tc i -7 n p— 4-> y 
10 /u-4- h y y*y y vfc£&u £iUrjflv*&fitft. 

c 2 , N]( M -^^ op)^>r y i? 7 A(in) (fl^te^ No. 707) 

15 7 [ J - 7 * s/l'- 4 - h !) 7 yk* b ^ f ^ y * y !l y - C : , 

■ ■ ■ . . . . r 

N](Tir?vW7ir>^ >H y $>7A(iii) 

h y *[ 1 -7i-;v - 4 - > y 7/w*-py ?-^>f y #y y y-cvi- 

NM y ^«7A(III) (M9^4flNb. 82) 
, <XiM'42> 

20 7 (Di-^Bn/f y*;i|y^*n:i-^BB-4-77i/ 

4-7/u^-py y>y y ^&£&u z.ti%m^z$k9\>\-z%V&W 

t- h7^^[l -7x=/u-4-7/i/tB^ y^y y ^-c 2 . N]U - 

25 2^7 BD)i?<!) 5?7A(III) No. 705) 

f*[l -7i=/p-4-7^p/( y*y y ^^c 2 , N](T-fef-/wr 



1 . 

, . \ . . : ••■ - 

WO 02/44189 PCT/JPO 1/10487 
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ir hi-h)* V *«7A(HI) 

« 

b V Xll -7x=/W- 4 -7A>*'ti<{ y*y \) y-C 2 , Ni-C y $?«7 
A (III) (0|;g*<k6ttN6.-81) 
'.<H*«43> 

5 ^Jfe^ 1 1 ©4 -y d >&£>ttfc>!3 iC 3 , 

- 5 -7/w*P>f y*y y **i*HJflv<a#*ii||jftfl| ii ipj 
10 y *y y ^-c 2 , n](m n D)i?^ y ^^a(iii) 

f-^Cl- (3, 5 - i?7/Ut P 7 i -/W) - 5 - 7/Pt B /f y # y 
y V-C, N](T"fe^/VT-fe y S?«7A(III) 

' * ■ 

hy^[l - (3, 5-'77^D7xs/l/) - 5 - 7 ;j- p >f y * 

yy>-c 2 , n]>c y *^!7Aaii) («^^ No>2 32) 1 

■ ( 

15 <mS^44> 

• • • ■ • |- 

HJfi^ll OA -ft-fry x.—/\stfa>&<Oftt>9iZ.4 -7^tB7' 

x^/^oyK, i p o>r y^y y i a o- 4 - 

20 7 h7#^[l- (4-7/^B7x=/k) -4-7/l'*B'<y#y 

y^-C 2 , N]((i-^")«^ y 5? «7 A (III) 

*•[!-» (4 -7yU^-p 7x— yW) -4-7/l^tB'fy^y yy- 

C 2 , N] (7-tr5vwy-fc h-J- b)4 y S?i7A(III) 

(4-7/i'tB7xi/i/) -4-7/i/tB'f y^yu^ 

25 -C 2 , N]-T y S?? A(III) (^{fc^fe No. 230) 
<H*S^45> 
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5 f h 5 [ 1 - ( 4 - B 7 - 5 - y 

■ • 

y n]<ji y^^A(iii) 

I •* 

tr*[ i - (4-7vi'*B7xs>w) - 5 ^-7**p^ y y V- 

c 1 , N](T-fe^/wr-feh±h)>r y^A(iii) 

MJ^[1- (4 -7/^B7x=/V) - 5 -7;v*u4 y *J ]) ^ 
10 -C 2 , N]-f V i? 9 A (III) No. 228) 

< HWJ 46 > 

■ 

bb-4-7^bo*; y ^fc^^ft^v^smttiiifefli 11 £ 

• * 

i 

f |7*^[1- (4->!)7/UtB^f;P7s=^) -4-7/1/t 

o^y*y y v-c 2 , iq^-^bb)^ y^fr-Miii) i 

K'XCl- (4-HJ7/VtB^^l/7i^/V) -4-7^B>f y 
*y y ^-C 2 . N](7tf^7t hth)<y ^^A(III) • 
20 Ky^[l- (4 - h !l 7A/tB ^ f ;l/7i=/l') - 4 - 7^B>f 

y ^y y >--c 2 , n]-< y a an) (^^fe no. 256) 

<%W\ 47 > 

HJfe^Jll <D4 -y fvV^x^/l'jffP y8t<Dftt>*)\Z.4-7/l'*a7 

25 h y 7Ao*-n>fvM' y^y y ^«r**L^H^*Wf4'niitt..ll f ' 
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f f7*^tl- ( 4 - 7 ^ t o 7 x = ;V ) - 4 - h !J 7 ^ t d >f 

A,* y*y y y-c\ n](m —?9 p v ^^A(nr) 

tf^[l - (4-7/l/to7iX/l/) -4->ll7;l'tn^W y 
y ^ - C 2 , N](T-fe^/ur-fe- Y)4 D J\ (III) 
5 Ky^Cl- (4-7/^P7x=;U) -4 - h!)7^q^f/K 

y*y y ^-c 2 , nh y * a(iii) no. 231) 

<HJSM 48 > 

1 1 <0 4 - y i JK p ^gft^ft 9 tC 4 - 7 /W^" p 7 

a:=i/W7}f p i p y^y y ^©ftt>») 1 -*p p- 5 - 

* * 

l§3 & ( C b T £1 T ^ i b £ Sfc & fife f a r t a* £ s t? tb * , 

/w y ^ y u y-c ! , n] ( # - ^ p p ) e;^ y 5? 7 a (in) 

^[1- (4-7^tB7*=^) -5-HJ7yi/to^Wy 

15 *y y ^-c*. n](rtwtit hwy vvmiii) 

M*[l- (4-7^to7i=;v) -5-H)7>tP^f;W 
y >-C 2 , NH y -y«7-MlII) <0>J^<fc-£& No. 229) ' 
<HJ£0IJ 49 > 

HJfefll 1 1 <E>4 f/U7x=/W^P ^SftOf^t>0lC4 - h y 

20 oy ^/WTai^^sjfP^Sft, i -9 p P^r y#y y ^<oj^t>*)iz. 1 

po-4-i y7/^p^fHy^7 y ^&*;ft-e*wii^3£i*«:5i 

f K7*^[l- (4-h5 7A'>B>fy|/7*£/U) -4-h!/7 

yw^-py fvu^ y yV-c 2 , N](m -*y* p a)i?'4 y ^^a(iii) 

* ■ 

25 ft 691) 

if x[ l - (4 - h y yyw^-py ^yU7*r:/u) — 4 — K y 7/w^-p 



WO 02/44189 PCT/JPO 1/10487 

97 



y fvi"f y*/ y ^-c a , NKr-t^^T-fe h-*- kh y $?«7a(iii) 

B^f/Ky^y!)y-C , 1 NK- .Mill) No. 260) 

<mmw5o> 

bp-5-m) ?/M-py?-/wf y*y y ^^^ti^ffiv^^ttn 

ff7*^[l - (4-H7/i'tn^f/i/7i=;P) -5 - H/7 

• * . 

>\>* d y f-yp^r y 4 y y ^-c, n] u - o p > ^ y •> a an) 

(4 ^ h y ^A^oy fvU7x— /W) -5-h!)7/VtB 
hy^[l - (4-MJ7^n^f/U7i=^) -S-Ml7/Ut 

p^f/wy*/ y ^-c*. nh y s^-miid (^j^^^ no. 255) 

<Hlte0!l 51> 

HJ&fcl 1 1 OA -y fvl^a^/WtfP^&OftfcD IC9^*^^—th 

y voftfro \z i-^pn-4-hy y*y y vsr-t 

T h7#X[l - (3, 4, 5, - h y 7^0 7*5^) -4- h 

y 7/u^-p y w y^; y ^-c*. n](m dd)^ its? 9 a 

(III) 

(3. 4. 5, - h y yjV*u y^z^lV) -4- hi) 7* 

(III) 



WO 02/44189 
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M*[l-.(3. 4, 5, - h!!7/l/*B7x=7W) -4 - K!)7 

p y y * y y y-c*. N]^jli??A (iii) (-fljpft** 

No. 253) 
<HJ£0»|52> 

HiS0»J 11 ©4 -y ^vwy^rwWjtfP >&<Dftfc>0 IC 7 :< # X * — tt 
M3, 4, 5, - h y 7/W^-n7 3i-ypjj?n^gft, l-^pp-fy^y 

y v©.ft*?9 i n d- 5 - h y 7>^b^ ^/u-f y #y y 

fh5*7[l - (3, 4, 5, -h!/7;Wto7x=^) -5-h 
y 7 p y y * / y ^ -C 2 , N] ( u - *J tr n u)i?4 9 i?$> JU 

(III) 

IfJ*[i--(3, 4, 5, - h y 3L=.,V) - 5 - h V 7 A> 

(in) 

b»Xll- (3, 4, 5. -HJ7^tn7x=/V) - 5 - h y 7 

/vto^f/i-f y^/yy-c'i n] <y y s> * a (hi) (ft is* ft -frit 



<HJS03 53> 

HiS^Jll W4-y^^7in/UjKo^i6<Oftt)«3(C3, 4. 5, 6 

ic i p p - 4 - h !) 7^B>fH y*/ y i'*, Ztl^tlM^ 

f (3, 4, 5, 6-f h7 7/^B7xs/k) -4 

- h y 7/utB^f/w^ y*; y i^-c 2 , n](m -i?> p p)^^c y 



No, 250) 
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A (III) 

(3, 4, 5, 6-7 1 h7 7/Wto7x=;W) -4- h V 

(III) 

5 M*'[l-(3, 4, 5, 6-fh77;^n7i=^) -4-h 

y7/utn^^Ky^/y^-c , 1 nk y s?? a(iii) (m^it^ 

No. 268) 

<MMM 54> 

MMW 1 1 05 4-p<^/l'7 3:=/WJt?n>'^Oft*>9lC3, 4, 5, 6 
10 -f 1 h7 7/Wtn7x=A'3|<ny» < 1 - ^ p p>( y * / ]) ><Dftt> 0 

■ 

7h7^[l - (3. 4, 5, 6 -T h 7 7JV*u 7 31-/U) - 5 

is -hi) p ^ y * / y -c l , n] ( m - p p ) s?-r y «7 

A (III) (0ij^^^ No. 690) 

fcr*[l - (3, 4,5. 6-r h7 7;l/tD7i^) -5 - M 

7/^a>f;wy*y y ^-c 1 . Nicr-fc^/pr* v-t h)>r y s>«7A 
an) 

20 (3. 4, 5, 6-7 1 h77^tn7i^) - 5 - h 

y 7 /wtn^w y#y y v-c', nh y $>*a(iii) (t^b-g^ 

No. 272) 
<HJfifiaj55> 

Xtik J. Chem. Soc.C, 1966, 2328-2331. „ J. Chem. Soc. C, 1971, 61-67. , 
25 J. Org. Chem. , 1971, 29, 329-332. *5 J: TJt Org. Syn. , 1960, 40, 7-10. (O 
^jfefC^oT^lC^-rSK-C, *IK1-^p-3, 4, 5, 6, 7, 



I 

' ." I ■ * 

- 
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5 ftt>9ICl-^Pn-3, 4, 5, 6, 7, 8, -^t7/V*D'fy 

& * S^fifci- 5 - £ a* $a t* & 5 „ 

f h7*^.[l- (3, 4, 5, e-fh^y/utn^is/H -3 1 , 

4, 5, 6, 7, 8. -^yf7/^B^y*;!)y-c , ( n](m-^' 

10 ^ p D)^>T y ^£X(III) (01J^{fc£& No. 709) 

IT^CI- (3, 4, 5, 6-f h?7^B7x=^) -3, 4, 

5, 6, 7, 8, y*/ vy-c, n](r±^^r 

•fe }> b) >f y 5* * A (III) (0U^ffc-£& No. 457) 

>y*[l-(3, 4, 5, 6-f h77/Vto7x=/V) -3, 4. 
15 5, 6, 7. 8, - — '^9 7**04 y*/ V >--C 2 . N]>fy^£A 

(III) (^^k^fe No. 454) 
<H1£^J56> 

Ulifi^J 1 1 tf> 4 - p< *7W7 a -JV tK n ^&tf>ft; fc> •? £ 3 - >f V 7* p fc" 

/W7*-/usKo^ (y>*xfi-ftW Zm^ZSMteMMW 11 £ 
20 mmiZLXUTO<k£<fo&M&£&1-ZZbtf®BV&Zo 
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7 1 h7*^[l - (5-4 Vfu \Z>\>7 4 y>/ \) y-c\ 

^Ii- (5-^y^B^7i=^) w y*/ y ^-c 2 , N](7ir 

■ * 

f/i'Tt h -t- h ) -r y * a (in) 

. .. h y *[1 - (5 — T y^p If/w^ss*') >< y y is-c 2 , N]-f 
y * A (HI) No. 315) 

<MMM 57> 

# 

f >7^[l- (5 -7?-/i>7 *^jv) 4 y*/ y i/-c\ N](m- 

^ pp)i?>f y $?>7A(III) (W5Mfc;£& No. 725) 

br^[i- (5-7*^71^) ^y^y yy-c', N](7tw 

•fer f-t-hw y ^*a(iii) 

M^[i - (5-7*f/V7x=/v) >fy#; !J V-c 2 . nH y ^«7 

A (III) (0y*Mfc£& No. 316) 
<£%'0I 58> 

X h7^^[l - (5-^^71=^) y^ / y ^-C*. N](|z 
- *? 9 p a ) y > 17 A (III) (W^ft^ No. 730) 

T-ir K-7- h)>f y 17 A (III) 

M^ti- (5-t^f;i/7s-;u) >r y*y y ^-c 2 , nh y i> 

17 A (III) (m^it^ No. 321) 



i 

* 

WO 02/44189 S PCT/JP01/10487 

1 102 



. <mmw 59> 

Mil - (5-/>>*/7xs)l<) V y#y y ^-C*. N](T-fef-/P 

h)>r y a an) 
> y*[i - (5-y ■K**/7*s^) 'fy*/ y ^-c, nk y 

10 »7A(III) (0lJjj^fc-&& No. 375) 

<H«S01J 60 > 

il^J 1 1 <D 4 - y f/U7 1 = d ^(Dftfr *3 3 

.^4fc £ & & £ fife -T 5 - t # & £ T? <fe 5 . 

15 T Y i - (5 -^7 , f;^^'>7x=;i/) >f y#; !)>-(?, 

N](j»-^nn)S?/f y S?«7A(IIi) 

m[i- (5 -^^^^-^'>7*n7W) * y*y yV-<?. n](tt 

■fe 5vWT -tr h T h ) y V «7 A (ill) 

hy*[i- (5 — •7fji,**is7zc~/u) -fy + zyy-tf, N] 

20 y ^^AdH) (^^k^«5 No. 398) 

<X1M-61> 

HJS^Ill ©^-y^yl^x-^tfo^gfcOftfrOfc^- ^ 7/^ 

y y y©ftj3Dfcl-> on-4-h!) 7^D>fyt^fy^ y>& 
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* - i 

7/U*u y f-susf y *y y ^-C 2 . N]U -it? a u) *S4 

(Ill) 

K y *t 1 - (4 - h y 7/l/tn> - 4 - > y y/u 

^-n y ^yPW y y >-C\ N] ^ y «7 A (III) (^^{fc^^j 
No. 411) 

<MMM 62 > 

ny h^r^i^D yS, i -y o p>f y*y y ^<z>ttfc>»3 1 - 
? u a - 5- h y 7^o> ^/w>f y*y Vfte^tlZtim^ZSM-te 

f h7*7[l - (4 - H) y h#i/7i^) - 5 - h y 1 

•7/v*u y i-ivj y *y y ^-c 2 , n]U -7^ p n)^ y a! 

.. 'i 

(III) 

- (4 - h y 7Ato^ I' + ^x^) - 5 - Ky 

oyf /w y*y y ^-c 2 , NHrirfvwy-fc h-*- y s^y-Min) 

hM[i - (4-hy y/w^-o y h#^y *s:/i/) - 5 - h y y/u 

tn^f/Ky^/PV-C 1 , N] y i? $ A, (III) ( 011 £ 

No. 410) 

<HKS0IJ63> 

^j&fli 1 1 04 -y f^7i-/vjKD >Wi(njs.t>*) kz4 t b y -pfr* 

oy h^ri/y^^/u^p >-®£J8v\ 1 -y o n^ y^y y ^oftfrij 

\z. 1 -y po-4-7;i/tC'f y*y y *ft-eftffi^5W*miS 
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4 y f-c, n](/i -*y* o o)^^ y -y^Mm) 

IfXll- (4 - MJ y h*<>7i=>) - 4-7/U*o^ 

hy*[l-(4-f»y ^^^o^ h^^.x^/l/) - 4 

-r y y >-c 2 , nh y p a (hi) («*ffc-fr* no. 409) 

<MMM 64> 

HJS^J 29 <d i-(4-7'p t?4'7xsA'K y*y y y&J8v\ Hjfcfll 

* 

11 £ mmcr- h?**Ll -(4-yn \£^y^^y^ y#/ y ^-c 2 , 

n](m -*y* un)^ y *y*.Miii)£&a u-cir*ti -(4-yn y*, 
7*^/u)>r y*y y y-c 2 , n](7-*'^t*>-^ h)-r y *y 9 .mud 
^•a-fife-r-So c <oit&® t mmm 1 <o 1 -7i=;w y*y y y&nife 

y y-c 2 , n]( 1 -7x=My*/y y-c 2 , n) ^ y *y •> a (in) 1 

I 

<HJfe0ll 65> 

UMm 11 © 1 -(4-^f;i'7xc:/vH y*y y yoftfrfl tc 1 — 
7*^/wf y*y y y*JBv\ HJfcfll 11 h7^(i-7x 

■ 

■ 

=/w>r y*/ y ^-c 2 , n)(h -y* pb)»;ip $?9.MriDfcttA l 
t^d -7is^ y^f / y y-c 2 , NXr-t^/ur-ir )>r y 

*^)>r y*y y yfcHlfcfll 11 £: TO«fcJ*fc**:r, tr*(i -y* 

=;i"f y^-y y y-c 2 . n)[i -u-yn fyu7a=./v)>r y*/ y y- 

c 2 , n] 4 y ^«7A(iii) mmttem N0.299) t^tSwi^i 

<Hi£01J 66> 
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$*MM 22 <D 2- 7 sc. —IV \* ]) i?><Dftt> V \Z 1 - ( 4 -^7 

j y*/ y y%m^Z$kft-\%mt&W 22 t W title UTfcofls* 

* & 5 w t # m & v h a . 

[i- (4-^^7x^i/) >r y*y y v-c 2 , n] (1-7 

5 >-C\ NM y V 9 A -(III) M&fc&to No. 287) 

<&Mfcffl|67> 

y^£flH\ 1 - 7x»H y* / y yo^boi: 1 - (4— 
7^=/u) y*y y v*ffl^5^f±H3ft« 22 i^iiutftoft 

tr^ci -^ai^/P^ ydp-y y v-c 2 , n) [1- <4 — 7* 
>f y*y y ^-c 2 , nh y ^i^xin) (0>j^fc£& No. 303) 

<mfe0H 68> 

H«« '22 ©. 2-7».=t/Hf !l S?>Oft*>9fc.l - (4-*-**VU7 

15 a.^/u)>f ydf-/ y ^$rJ8vva»#ji|fcjfcfl| 22 &H'8KL'T*6>ft# 

if* [1- (4-*^Wx^) ^ ydf-y y ^-c 2 , n] (i -7| 

s^/M" y *y y ^-C 2 , N)>f y A (III) («*«:£■* No. 289) 
<%M&\ 69> 

20 HJfeM 22 <d 2- 7*=i/w f yyvoftfeo k i -7* =^u>r y>y 

y^&fflW 1 -7x=;K y*y y ^OftfcO l - (4 -Urtf-fr 

7*=^) y*y y vfcfflv^^fl-iiHifieiJ 22 illl^lcu^l: 

-7*=/w y =*•/ y ^-c 2 . n) [1- (4-t^f^7x 

25 wy*y y^-c 2 . nhiIs?* a (hd xm^it-k^ No. 305) 

<H1&^70> 



1 
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fl&SMH 400 g ( 2. 5mole )£&* 2500ml ^fi|C&£lLfc 
^ICPI CflUE 219g( 3.35mole )^AD^t5 0 fti^T-i/a s 

* 




activ.Cu powder 

CePisI • /— v 1)n-BuU 3)H+ 

CcFirA >-Br ^C6F 13 — >-B(OH)2 



10 ' ' — •. " 2)(CHaO)3B 




: 'I 

15 -C*. H](^-^nD)J?>f 95^!7A(III) (ffjjMfc** No. 715) I 

- (4 7/Wta^d^>/U7x=7W)^f y#y V V-C. 

h y ^ [ 1 - (4 -/<— 7^P^j/;v 7x s/p)^ y^y y ^_c», 

n] >r i) *s q a (in) mmt^m no. 475) 

20 <HiflJ0>J 71 > 

1 1 1 in ts&fc u -c w r <o it &m * & fife -r s c t & s s ■? *> 5 . 



I 
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P'T y*y yv-C, NKu-^dd)^ y ^?A(III) 

• * * 

1 - (4 -v^7;^n^#^7i=/l') - 4 - 7/U*-P-f V 

M^[l-(4 -/<-7/l'tP^*i'^7i=/l/) - 4 -7 ivitnj 
V*S» >-C 2 , NU V '77^(111) («aj^fb^«J No. 478) 
<HJ£fll72> 

o^^WP7x=/vsKn ygfc£JSV\ 1 -y p P>f y*/ y yoftfrfl 

l -y DD-4-h!i y*y y :^fc€;ti?*iffl'v*& 

X h7^r^[l -(4 -X— 7^4*p<'>>.*$'A'7x:=A') - 4 - h y 7 
jV* n y y^r/y f-C 2 , N] <■#» - -7* p D ) Ui?7A (III) ' 

. . . ■ , 

1 -(4 - ^-7;l'to^^^/V7 *=/U) '- 4 - > y 

y fvwr y*y y ^-c*. N](T-fe^/wr-fe h-7- h)>r y fpACiii) 

h y *[1 - (4 -^-7;Wto^#^l'7s=/l/)-4 - Ky 7 frit 

^wy*;yy-c , ( n]>c y i?«7A(iii) (^?Hb£& no. 477) 

<m£«»j73> 

1 1 ©4 -y ?-A>7 ls&<Dftt>V |C 4 7A'*- 

p^*^7 *=/wj}?n 1 -y n p>f y^y y ^<nftt>*) \z. 1 

-yoD-5-hy 7/utp>fyW7^/ y ^tr€ft?JiJ|).v*&£l*' 

7- b7*X[l - (4 -s<— y/P^-n^4r ^7 a^yW) -5 - h V 7 

■ 

/^D>f;Ky + ;!)^-c J , N](/i -v?y o P)^^r y «yi7A(III) 



WO 02/44189 PCT/JP01/10487 

108 



p< 7vi~f y*v y v-c 8 , n] (7***7* h7 y auii) 

n ^ *A"f y * / y ^-C*. NH y 5** A (III) (01J^{fc£#> No. 476) 
5 <£MM 74 > 

22 O 2- 7 i n/P y ^Oftfr 9 1 - ( 4 P 

^*^7i=/i/) -4 - 7/p^-P>r y*/ y ^£m v 5UA*miyfc0!i 

tf*'[l- (4 — 7/l/^-p^^i//W7ai=./W) -4-7/^0^ 

10 y^/ yy-c, n] (i-7xsMy*yyy-c l , n)^ 

(III) (0iJ^fc-£& No. 479) 

<mmm 75 > 

* 

22 O 2-7 3i^yHd , y S^OttfrO |C 1 -7x=;H' y^/ 

^(i-7x=Myaf;!iy-c J , n)[i- (4-^-7/u*p^ 

^wv7x=yv) >fy*/y>-c*, nh y *?*a(iii) (ffflMfc'fr*' 

No. 480) 

20 <mmm ie> 

&l:/TtSK-C4- ( 1 H, 1 H, 2H,2H-^— 7 /W * O ^< * * * * 

^ * i )v # p > & & w £ am & v *> 5 . 
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C 3 F 7 CH 2 CH 2 OH 



SOjCI 

*- C3F7CH 2 CH 2 OS02 




C3 F7 H2CH2C 




1) n-BuU 3)H+ 
r * C3F7H2CH2 1 

2) (CH 3 0) 3 B 




(OH) 2 



J£09I 1 <0 4~^f 1 /W7*=/UJj<o^gf<Dftt>t)*C4 - (1H. 1H. 

2H,2H-a«— y A>* *y) y^^/i'tfp^&Sr/lv^^fl. 



fh7*^(l-[4 - (1H. 1H, 2H,2H-/-?— ^/P^-p^^fvW;*-* 

<» 7i=/v]^y*y uy-c 1 , n}(h o d)$;-< y $?*A(ni) 

tf*{l-[4- (1H, 1H, 2H,2H-/<— y A**TU if) 7 

3L=.ju)j y y-c*, N}(r-tf A'Tir HH V ^*a<iii) 1 

h!)X{l-[4- ( 1H, 1H, 2H.2H-'*— 7 As* u *t*s) 

7i =/i/]^yjfy yy-c 2 , M * y s? * .Mm) (^^^^^ 

No. 469) | 
<H1£«8I77> 

nmm 22 <o 2-7i=/nf y ^©ftfctnci-u-UH, ih, 2 

H,2H-/^— ^/W^-n^^^^^-^r^^ai^/P]^ »J ^£JB^*fi* 

22 t mmz LX#.<Dik<&Vo&&&1'& z. t 

{l-[4- ( 1H, 1H, 2H.2H-A?— y frTtvO is) 

y = y*/ y y-c', -7 y*; y i/-c*, n)<< 

V *J<7 A (III) (0IJjjMt£<fcNo.47O) 

<%nm 78> 

■ ■ ■ 

Jfcfll 22 <o 2-y*.-frtr v i?y<oftt>9 1 -7*-/^ y*/ 
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yV*fflV\ l-7xr/Wy^/ V ><Dftt>9iZl-[4- (1H, 1H. 
^(l-7x=;Wy*7y^-C ! , N){l-[4- ( 1 H, i H. 2 

H.2H-/*— 7/i^^-o^^^/w^-#i/) 7*=/i/]/f y^y y y-cV n} 

y an) {mmt-k® no. 471) 

<%MW 79 > 

ifcC:^ 4 - ( 1 H, 1 H-/^;^!!^^^^^^ 7i 

• ■ ■ " 

= y U # n V & £ ^ 5 £ t ® £ "C *> £ . 




(CFjSOaJO " 
C 6 F 12 CH20H C 6 F 12 CH2dSOaCF s » CeF„C 



1) n-BuU 3) H+ 

CsFwCHjO-C }-B(OHk 




2) <CH,0),B 




t 

i 
i 



£Mmil ©4 -y f^7i=^B ^i&Oftfr «J "fc4 - (1H. 1H 

T -[4- ( 1H, 7 

sl^/wH y*/y i'-C 2 . H}'(/i ^ 9 J9 n v)i?<4 y A (III) 

{1 -[4 - (1H, 1H-a?— ^/Utf-n^^TP*-*^) 
>f y^y y v-C*. N}(T-tr?vi/T-lr h"7-f)>f y ^«7A(III) 

M*{l-[4- (1H, lH-/<-7/l/tP^7'f/l't^i/) 7a = 
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